Abstract. -Neutron scattering by the superionic conductor Na3Cr2P3012 has magnetic contributions from the cr3+ ion. Crystallographic, integral and energy resolved measurements show antiferromagnetic order below 10 K, which is identified as magnetic by spin analysis.
Introduction
Neutron scattering on the sodium superionic conductor Na3Cr2P3012 (Nasicon) at high temperatures has two quasielastic contributions, one due to the conducting ion ~a + and another due to the magnetic ion cr3+ [l-31. With a time of flight (T.O.F.) spectrometer like IN6 they cannot directly be separated. Separation can only be obtained by a T.O.F. instrument with spin analysis like D7 or by temperature variation. Spin analysis also allows to identify the scattering as magnetic. We describe this separation and identify the magnetic contribution at 2 K and 150 K by spin analysis.
Experimental p a r t INSTRUMENTS. -Data are collected on three instruments at I.L.L.: diffractograms are measured on D1B and used to extract spin correlation functions [7] taking the difference between the diffractograms measured at 1.5 and 55 K. Quasielastic scattering is measured both on IN6 and D7. IN6 is used with the incident wavelength X = 5.1 A. The T.O.F. spectrometer with polarization analysis D7 is used with the incident wavelength X = 4.82 A. The neutrons are polarized along Z (vertical) and X and Y successively by spin rotating coils; 32 detectors are equipped with supermirrors analysing polarized neutrons after back rotation in the Z direction. It is shown in 14-61 that it is possible to single out elastic and inelastic pararnagnetic scattering using the dependence of the polarization direction of the scattered beam on the scattering This maximum disappears above 20 K and is replaced by a scattered intensity having the same behaviour as the magnetic form factor of cr3+. This confirms that -there is an antiferromagnetic short range order below 10 K. The continuous curve is and the necessary calibrations according to [6] (total a fit with a Gaussian curve including the factor the quasielastic scattering measured by T.O.F. on D7 (Fig. 3a) and on IN6 (Fig. 3b) . We notice the same behaviour in each case indicating antiferromagnetic short range order. c) DlB. -Two diffractograms are recorded at 1.5
and 55 K with the wavelennth 2.52 A. The differ--ence spectrum obtained between these two temperatures shows a modulated background without any Bragg peak, confirming the existence of a magnetic short range scattering at low temperature. The data are analysed using the spin correlation determination technique [7] . The distances between chromium atoms are fixed parameters obtained from a previous crystallographic determination [I] . The calculation gives access to the sign of the interactions between neighbouring magnetic ions and to the intensity of these interactions. In order to reproduce perfectIy the magnetic scattering five parameters, representing the magnetic interactions of five shells of chromium, are used. 
Conclusion
Our experiments on DlB, IN6, D7 confirm that there is an antiferromagnetic short range order below 10 K and that the quasielastic signal observed is purely magnetic at low temperatures. The most suprising observation is that the quasielastic scattering at small Q' s is maintened at temperatures as high as 300 or 400 OC [I-21 . This unexpected observation comes from the fact that Cr3+ ions are not directly coupled. We pJan to check its magnetic nature by a new forthcoming experiment on D7.
